


JIM HENRY CENTER AND FUTURE JUVENILE COURTS BUILDING

GEOTECHNICAL REPORT

E. COLLEGE ST. / N. HAYES AVE.
JACKSON, TENNESSEE

Construction Materials Laboratory, Inc.
41 Heritage Square

Jackson, Tennessee 38305

Job No. 102102
October 2021



Construction Materials Laboratory 2

EXECUTIVE SUMMARY

Construction Materials Lab conducted a total of 12 soil borings and prepared a geotechnical report

for the proposed Jim Henry Center and Future Courts in Jackson, Tennessee.  The following geotechnical

concerns and recommendations are summarized below. The summary is not intended to replace the full

report, and the report should be read in its entirety to fully understand the investigation and

recommendations.

 The top 3 feet of the west and center of the Jim Henry Center has soft clay and old foundation debris

and needs to be removed. Relatively clean sand was located directly below the debris layer. The

resulting F.F.E will likely by default remove this material.

 The east edge of the Jim Henry building had no debris and the upper soils were firm to hard clays.

 Weak areas were also found on each side of the existing south parking areas due to limited drainage.

 No groundwater was encountered.

 Based on the site characteristics the 2012/2015 IBC seismic site classification is Site Class D.

 Based on the recommendations detailed in Section 4 and 5, traditional shallow footings and a slab on

grade can be used for the proposed building.  A maximum net bearing capacity of 2,000 and 2,200

psf for strips an isolated footing is recommended based on a safety factor of 3.

 If the Future Courts Building and Jim Henry Center will have the same or similar finished floor

elevation, we recommend constructing both building pads during the first phase to help ensure better

compaction and give the deep fill on the east side time for some compression.
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1. INTRODUCTION

1.1 Project Overview

This report prepared by Construction Materials Laboratory (CML) of Jackson, Tennessee, details the

subsurface geotechnical investigation for the proposed Jim Henry Center and Future Courts Building On East

College Street in Jackson, Tennessee. This report contains a description of the site conditions and foundation

recommendations based on the subsurface drilling.

Based on preliminary information, the proposed Jim Henry Center building will be an approximately

13,000 ft2 one story building with a floor slab on grade. Conservative estimates of maximum loads for the

building are approximately 60-90 kips on columns, 1.5-3 kips on wall footings and 150 psf on slabs.

The Future Courts Building further north will have a similar footprint be is planned to be 3 stories.

Also planned (not covered in this report) at the north end of the site is a Future Detention Building. Parking

areas will be on the south and east, with a drive along the west side of all three buildings. Conservative

estimates of maximum loads for the Future Courts building are approximately 150 kips on perimeter

columns, 350 kips on Interior Columns, 2-4 kips/ft on wall footings, and 150 psf on floor slabs.

2. SITE CHARACTERISTICS

2.1 Site Topography and Existing Building

The site is located northwest of the intersection of East College Street and North Hayes Avenue in

Jackson, Tennessee.  The development will be between and north of the WIC Center and the Lane College

Plat, and south of the existing Juvenile Detention Facility.  The Site is mostly grass covered, with several

large trees and old parking lots at the south and east edges. The Jim Henry Center area is clear of trees but

has numerous old foundation pieces visible at the surface – see attached Google Earth Photo from 2017 with

highlighted foundation elements. This site was previously used by Union University but has been vacant for

20+ years.

The site slopes radially down from the west side of the Jim Henry pad, from elevation 443 down to

about 434 at the southeast corner of the Jim Henry Building. The future Courts Building area slopes from

about 440 at the west end down to about 425.

A grading plan and Finished Floor Elevations were not provided, but are discussed in Section 4.1.
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2.2 Geologic Profile and Seismic Concerns

This region typically consists of shallow fine-grained loess deposits from the Pleistocene Age

including lean clays and silty clays.  The fine-grained deposits transition into undisturbed Holly Springs

sands of the Wilcox Group. The depth of the upper fine-grained deposits is typically based on the proximity

to the Mississippi River, and in this area the thickness is typically only 15-20 feet. The underlying Holly

Springs sands tend to be poorly graded medium to fine quartz sands with relatively uniform subangular to

surrounded particle characteristics with occasional lenses of gray and white clay.  The nearest source of

significant seismic activity is the New Madrid Seismic Zone approximately 70-80 miles to the northwest.

Based on 0.01-degree grid spacing, ASCE 7-10 maps indicate a 0.2 second period spectral

acceleration, Ss, of 0.790(g) and a 1.0 second period spectral acceleration, S1, of 0.283(g) and corresponding

spectral response acceleration parameters, SDS of 0.624(g) and SD1 of 0.346(g). Considering the soil

characteristics and average N values through the depth of the investigation as well as the knowledge of the

area; the IBC site designation should be Site Class D. Based on the soil characteristics and strength, there is

no potential for liquefaction or loss of strength during dynamic loading at this site.

2.3 Summary Subsurface Investigation

The subsurface investigation was conducted by performing soil borings with a hollow stem auger

and subsequent Standard Penetration Tests (SPT) at specified depth intervals.  The standard penetration test

consists of counting the number of blows (N value) required for a 140-pound drop safety hammer falling 30

inches to cause a 2-inch O.D. standard split spoon sampler to penetrate the soil a distance of one foot in

accordance with ASTM D – 1586.

Based on the scope of the planned construction; 12 soil borings were located in project area, with the

majority of the borings focused on the Jim Henry Center.  3 of the borings were located with the Future

Courts Building area. A schedule of the borings, including depth, location, and any remarks or surface

conditions is shown in Table 1 below.  Detailed drilling logs for each boring are found in Appendix A.
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Table 1. Schedule of Soil Borings

Soil

Boring

Boring

Depth
Proposed Location Elevation Groundwater Remarks

B-1 25 Jim Henry Center – NW Corner 442.5
Dry Wet Clay and Concrete Debris 0-3’

B-2 20 Jim Henry Center – SW Corner
439.5

Dry
Clayey Sand with Concrete and

Brick Debris 0-3’

B-3 15 Jim Henry Center – NE Corner 435 Dry Stiff Clay Profile – No Debris

B-4 15 Jim Henry Center – SE Corner 434 Dry Hard Clay Profile – No Debris

B-5 15 Jim Henry Center – North/center 439 Dry Clayey Sand with Brick Debris 0-3’

B-6 15 Jim Henry Center – West/center 442 Dry Soft Clay with Brick Debris 0-3’

B-7 10 Jim Henry Center – Entrance 436 Dry Firm Clay – No Debris

B-8 5 South Parking – West Edge 430.5 Dry Soft, Wet Silty Clay 0-3’

B-9 10 South Parking – East Edge 441 Dry Stiff Stable Clay – No Debris

B-10 5 West Drive 429.5 Dry Soft, Wet Silty Clay 0-3’

B-11 15 Future Courts Bldg. – NW Corner 437 Dry No Debris, Wet, Firm Clay, 0-5’

B-12 15 Future Courts Bldg. – East Center 426 Dry No Debris, Wet, Firm Clay, 0-5’

Note:  Boring locations based on TLM Associates Illustrative Site Plan 6-11-2021. Elevations based on
Topographic Plat by Surveying Services, Inc. 7-20-21

3. SUBSOIL INVESTIGATION RESULTS

3.1 Laboratory Testing Results

Soil samples recovered by the split spoon sampler were sealed and returned to the lab for further

analysis.  In addition to visual classifications, each soil sample was tested for moisture content and pocket

penetrometer readings (PPR).  The PPR measures the resistance from the relatively undisturbed soil sample

to the penetration of a 0.25-inch diameter steel rod pushed a distance of 0.25 inches. This is an index test

that gives a rough estimation of undrained bearing strength and speed of consolidation for fine grained soil

samples.  Moisture content and pocket penetration values are located on the driller’s logs in Appendix A.
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Certain samples recovered by the split spoon sampler were further analyzed for Atterberg limits,

grain size analysis and classification according to the Unified Soils Classification System (USCS).  The

Atterberg limits consist of the liquid and plastic limits of the soil sample and are index tests that help to

further characterize the nature of the soil. All laboratory test results are found in Appendix B.

3.2 Soil Profile

Through the depths investigated this site generally consists of four soil layers, designated strata A -

D.  Soil strata and classifications are based on SPT results, visual-manual inspection of the samples and

Atterberg limits of selected samples.

Stratum A was only found in boring B-1, B-2, B-5 and B-6 in the Jim Henry Center and is

composed of a mix of sandy lean clay (CL) and clayey sand (SC) with variable amounts of old concrete,

brick and asphalt debris. It appears the sandy clay was mixed with the old debris during the demolition of

the previous building, and did not receive much compactive effort.  Some SPT N values are elevated due to

large concrete pieces in the samples, but in general this material was wet, soft to firm with N values of 4-7

blows/ft. This layer only extended to a depth of about 3 feet.

Stratum B was found at the surface of the rest of the site in relatively undisturbed areas, and is

composed of firm to hard lean clay (CL) and silty clay (CL-ML).  The stiffest consistencies were at the south

end of the Jim Henry Center near large tress that has kept the clays dry and hard (N values 10-25 blows/ft).

The weakest areas are at the south end near the edges of the existing parking lot where drainage is limited

and the clays were wet and slightly soft (N values 4-9 blows/ft). This clay layer is generally 5-8 feet thick.

Liquid limits range from 25-32% and Plasticity is low-medium ranging from 6-15%.  Sand content is 10-

25%.

Stratum C is an 7-10-foot-thick layer of relatively clean, brown and red silty sand (SM) and poorly

graded sand with silt (SP-SM) located below either the clay layer or the debris layer.  This sand only has 12-

15% fines and no cohesion.  SPT N values range from 5-20 blows/ft and the sand is considered compact.

Stratum D begins around 9-13 feet in depth, and is a layer of stiff to very stiff, red clayey sand (SC)

with some cohesion. SPT N values range from 10-25 blows/ft.  Fines content ranges from 15-25%.

3.3 Groundwater Levels

Groundwater levels were monitored throughout the course of drilling as well as at completion. No

groundwater was encountered in any of the borings through 25 feet.  Although water levels can fluctuate,

groundwater should not be a concern for this site.
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4. SITE FEASIBILITY

4.1 Foundation Analysis from Subsoil Conditions

This site has two primary concerns with the proposed construction.  The first is the top layer of

debris and old foundation material, primarily in the center and west portion of the Jim Henry pad.  This layer

was consistently 2.5-3 feet thick, and then quickly transitioned to a layer of cleaner, drier sand. This upper

layer of debris and clay is approximately 1,000 – 1,200 yd3 of material in the building pad.

The second concern is the steep grade change across the building pads, and the possible finished

floor elevation and fill depths. For the Jim Henry Building a finished floor elevation of approximately 436-

438 would by default remove the debris and at the same time limit the fill depths on the east edge. However,

if the Jim Henry and Courts Building are to have the same elevation and not a step down; then a lower

overall finished floor elevation may be warranted. If the Future Courts Building will match a higher F.F.E

we would recommend placing all of the fill for both pads during the first phase of construction to allow for

better, more uniform compaction between buildings and allow for some compression of the deeper fill on the

east side prior to construction of the Courts Building. For building pads on slopes, the fill should extend past

the edge of the building relatively flat at least 8 feet before sloping down. The current slope of the east edge

of the Future Courts building site is approximately 8(H): 1(V).

4.2 Surface Preparation

The site should be cleared of all grass, organic material, roots, topsoil and old foundation material.

Topsoil was generally 4-6 inches, however most of the building pad had 2-3 feet of debris mixed with sandy

clay. We recommend undercutting this material down to the clean sand layer. This sand is a silty sand with

only about 15% fines and may need to be watered during dry weather to maintain compaction. The new

areas at the south parking area also had wet silty clay in the top 3-4 feet that needs to be aerated and dried

prior to base placement.

4.3 Fill Material

Any proposed fill material should contain no topsoil, organic material, or solid particles over 2

inches in diameter.  Fill material should have a liquid limit less than 40 and a plasticity index less than 20.

On site or haul-in material should meet these specifications and approved by a soil laboratory prior to use.

The on-site soils in the west and center of the Jim Henry pad are a mixture of wet, sandy clay and

concrete and brick debris and should not be used for structural fill. This material could be used in

landscape areas if needed. Below the top 3 feet, the on-site soils are suitable for use as structural fill.
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All general fill material should be placed in 8-10-inch loose lifts and compacted to 95% of the

maximum dry density as defined by the ASTM D-698 (standard Proctor density). Additionally, in place

compacting moistures should be ± 2-3% of the optimum moisture. Fill depth greater than 5 feet should have

compaction increased to at least 98% to help limit long term settlement. Utility trench fill should be placed

in thinner lifts and compacted with multiple passes with a whacker packer or a vibratory pad foot trench

roller. Moisture density tests should be performed approximately every 2,500 square feet for every layer of

fill.

4.4 Site Drainage and Slopes

Positive drainage away from the building should be established and maintained to prevent ponding

and excessive water intrusion into the load bearing subgrade material.  In order to prevent erosion and

maintenance problems, and maintain proper slope stability, 3(H): 1(V) or flatter slopes are recommended.
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5. BUILDING FOUNDATION TREATMENT

5.1 Shallow Foundation Design (Jim Henry Building and Future Courts Building)

Bearing Capacity and Minimum Size: Following the recommendations for surface preparation and

foundation inspection, isolated (column) footings can be designed for a maximum bearing pressure of 2,200

pounds per square foot (psf), and continuous strip (wall) footings for a maximum of 2,000 psf. Bearing

pressure is defined as the vertical bearing load divided by the footing area. Regardless of the bearing

capacity, isolated footings should be at least 2.5 feet wide and strip footings at least 1.5 feet wide for

stability.  The maximum bearing pressure may be increased by 1/3 for temporary transient loading

conditions.

Inspections: Prior to placement of the reinforcing steel or concrete, the project geotechnical engineer or a

technician working under the supervision of the engineer should inspect the excavated footing base.  Every

portion of excavated footings should be inspected regardless of similar soil characteristics from previously

passed inspections. The bottom of the exterior footings should be placed at a minimum depth of 2 feet below

the subgrade to provide proper erosion prevention and frost protection.

Footing Concerns: Depending on the final grades, relatively clean silty sand could be encountered in the

footings that might require forming the sides and /or moisture conditioning and recompacting the base

surface with a vibratory plate tamp to avoid loose dry sand at the base of the footings. Based on the borings,

the sand generally begins around elevation 436-437, but only in the center and west portions of the building.

This type of sand will make excellent fill material for plumbing trenches in the building pad.

Lateral Design: For lateral loading considerations active (KA) and passive (KP) earth pressure coefficients

of 0.32 and 3.50 respectively, can be used. A passive pressure reduction factor of 2 is generally

recommended since large movement is required to mobilize the full passive strength in this type of soil. For

braced or restrained walls an at-rest earth pressure (KO) of 0.55 should be used. The unit weight of on-site

soil or compacted fill can be taken as 125 lbs/ft3.  Equivalent fluid pressures are calculated by multiplying the

K-values by the corresponding unit weight. An allowable base sliding friction coefficient of 0.35 can be

applied to the dead load.  The sliding factor has already been factored with a safety factor of 1.5.

Settlement: Although exact loading conditions are not known, a total settlement of less than 1 inch and a

differential settlement of less than 3/4 inch are anticipated for shallow footings across a 40’ column span.



Construction Materials Laboratory 10

5.2 Floor Slab Design

We anticipate typical floor loads of 125-150 psf. Following inspection of soil subgrade and all

utility trench backfill immediately prior to slab construction, this office recommends a 4-inch-thick layer of

crushed, angular stone such as No 57-size limestone or river rock.  This layer will provide subgrade support

as well as provide a moisture drainage layer for the slab-on-grade flooring. This blanket should be tamped

smooth and topped with a textured polyethylene vapor barrier at least 10 mils thick. If the flooring will have

a tight tolerance on moisture vapor emission, the contractor should consider a broom finish and tight slump

tolerances on the slab to help promote drying. Based on the anticipated light floor slab loading and the

requirements for proper subgrade preparation; a Subgrade Modulus of Reaction of 100 pci can be used for

the structural slab design.

6. PAVEMENTS

6.1 Asphalt Pavements

Drainage and Inspection: Prior to placement of base material, the subgrade should be inspected by a

competent technician and proof rolled.  Positive drainage should be utilized in all pavement areas to prevent

ponding and excessive water infiltration into the subgrade. Care should be taken not to allow water to pond

in landscape islands or behind curbs prior to paving which could weaken the edge of the subgrade and base.

Design Basis: Pavement recommendations are based on a 20-year pavement life in accordance with

AASHTO design methods.  Consideration to local practices and knowledge of local pavement performance

with these soil conditions is also considered in the following pavement recommendations. The very firm

clays at this site have an estimated CBR of 3-5 and this type of silty clay can be sensitive to high moistures

and begin pumping and lose stability under heavy construction traffic.

Light Duty: For the passenger car traffic anticipated for the parking areas (<20,000 ESALs), a flexible

pavement section should consist of a stabilized base course consisting of 6 inches of crushed limestone base

(type A, grading C or D) or 8 inches of soil-cement (minimum 28-day compressive strength of 350 psi),

either of which should be topped by at least 2.5 inches of asphalt surface mix.

Medium-Heavy Duty: For driveway sections an 8-inch-thick soil-cement or 8-inch-thick crushed stone

layer topped with 2.5 inches of binder and 2 inches of surface wearing course is recommended. In this type

of soil, typically 8-10% type I Portland cement by weight is required to achieve the required soil cement

strength.  The strength should be verified with test compressive samples using the on-site subgrade soil and

the anticipated type of cement by an experienced testing lab prior to use.  For either crushed limestone or soil
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cement, the thickness should be verified, and moisture density tests should be performed approximately

every 2,500 ft2 to ensure a minimum compaction of 95% of a standard Proctor.

6.2 Concrete Pavements

Light Duty: Alternately a rigid pavement design could be used for the pavement areas.  For passenger car

areas, a full depth concrete pavement should include 5 inches of air-entrained, coarse limestone aggregate

Portland cement concrete (minimum 4,000 psi at 28 days), underlain by either 4 inches of compacted crushed

limestone base or a 6-inch layer of soil-cement (minimum 350 psi @ 28 days) to help better distribute stress

and protect the joints.

Medium-Heavy Duty: For a heavier section including dumpster pads, a full depth concrete pavement

option should include 7 inches of concrete, underlain by either 4 inches of compacted crushed limestone base

or a 6-inch layer of soil-cement.  This pavement section is based on the use of load transfer devices at all

joints to increase the strength and service life of the rigid pavement. Control joints should be saw cut soon

after placement with proper spacing and depth per ACI requirements. The base section should be tested as

outlined in section 6.1 and test cylinders should be cast by an experienced testing lab.

7. INSPECTION AND CONTINGENCIES

7.1 Inspection and Quality Control

All modifications to the site should be monitored and inspected by a competent technician.  This

includes excavations, undercutting, fill operations, and foundation preparation.  Prior to fill placement;

proposed on-site or haul in fill material should be evaluated for suitable attributes, and ASTM D-698

moisture density tests (Proctor tests) should be performed on every type of fill used on site.  Moisture density

tests of compacted fill should be checked at a minimum of 1 test per 2,000 square feet for each layer of

compacted fill. All building floor slab subgrades and pavement area subgrades should be inspected by a

competent technician prior to placement of concrete or other structural material.  If these areas are in a cut

area, the entire areas should be proof rolled with a loaded dump truck and closely monitored by a technician

for any potential weak areas. As previously mentioned, all foundation excavations should be inspected by a

technician for suitable bearing capacity prior to concrete placement and effort should be made to prevent

excavations from staying open for extended periods of time. Areas of high construction traffic on fine

grained material should be limited and controlled to prevent pumping and a loss of stability.  Any areas

exhibiting pumping when traversed should be undercut and replaced with compacted fill or, dependent on

seasonal considerations, pumping areas may be disked, aerated, recompacted and retested.
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